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SUBJECT: Fragnentation Grenade: Tests of Effectiveness. | 


- BOs Chief of Ground Requirements Section, Army Ground Forces, 
Aray Var College, Washington, D, C, 


CE E a Ere øse sies based upon te presen | 
Insiosed Raport — in accordance wi: 


le faderen, Ground Requirements Šesti ng | 
è stone 3900 "aner 12/5544, (appendix "A vas) and are directly related to 
reported, of the British hand Grenade Ho. 36. (Report of 
— Bord Ne. 2332.) a 


b. The tests were designed to determine the casualty- 

, zo. use as a hand- 
ee rnm dn DIES s no... with Fuse 11043 in 
comparison with the four of the same grenade having 
he cgo a tmd o » and all fitted with the Tol fuse (1.5 
590.,; non- 


penn — e o 
vetere d » 28 follows: 


"Group I." - Standard of Grenade, Fra tion, Hand, Wark 
non-sperking time train and Tar to with 
Duan non opera tse trein ind. as charge. 


| "Group IX." - Standard body ver Rien eg Ren y 
tx, with Es Cino trea and detener (1-1 eventing adr 
same bursting charge as Group I. 


eat III." - ano as "Group 11", bub loaded with 1,00 oe. of 
pom mer EN NE 


IV," - Some „, but losded with 2.5 ons of fiai 
7. U. T. as bursting charge. 


=l- 


"Group V." zm... had ated wlth 24 ec. of aa 
T. . T. as bursting charge. å 


ind, a. Facts developed by The Infantry Board 


incident to testa of Grenade Projection Adapter Ml and Grenade, Rifle 
„Fragmentation M17, indicated a disappointing commlty-p otive- 
ness in the standard Grenade, Hand, Fragmentation, Mark H, w 3 
bursting charge of E.C. Blank Powder with a simple ignition fuse Le 
conducted by the Board in that conection indicated that this g a 
effectiveness would be increased by the substitution of a bursting 
charge of explosive, with a suitable detonator, for the E.C. powder 
— vadis quart . (Sco PF ) 
m. 


(1) — of the Hark TI hand grenado by providing 
it with a filler of high-explosive; and 


(2) A long-range development of a nov design of grenade body to 
improve uniformity and size of fragzentation. 
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uM She debe d che mek E d Mte vinkle di 
might which tended to disclose the position of the grenadier and to warn 
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atteapts by the Ordnance to 


Poca regiona Bina prem to eliminate objectionsble sparking of the 
train encountered in Fuze, . 


CONFI sa: A. U i 


(1) si Wiha ak KØ SNE 


was dangerous to the user unless he nas under cover. 
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d. the present tine the basic fragsentation hand grenade is 
employed in combat la the following mye: 


a band grenade, at ranges up to a marinan of thirty- 


(1) 
five (35) or forty (40) yards, 

2) ša ifle-grenade, Adapt 
lei — reis aa om 
yards when using auxiliary propelling charge 


(3) a rifle-grenade with AEE 
| "(520 yards or more when using muxtliary propelling charge. 


(4) 4s Fen + mt oy fino (a å måde 
type ignition device an È POMA 


> 
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of the 
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fuse and detonator, and the bursting charge is increased to one ounce of f. . 


Blank powder, (Group ITI) ite effective fragmentation at corresponding 
distances from the point of detonation is multiplied by about six over that - 
secured with the stanrazd charge of R.C. Powder with detonator, (Group I1) — 
and by approxima CFP II grenade (Group I 
— ) and makes it effective at a radius of five yards and about 60% 
effective st a radius of 10 yards, (Test No. 2; Appendix "C"; Plate II.) 


Mark Grenade | when fitted with the T-1 fuse and 
leaded with 1-1/2 os. of flake T,N.T. (Group IV) is approximately in 
th the 7-1 fuse (1) ounce of E. 0. 
im) (Feet na. 2) Paton IX ud TIE the casual of 


Butte mani rae pale time å 
LA sy rr 


f. Mat the Mark I Grenade, fitted with a Tel fuse od Loaded with | 


two (2) qune" of fiske T.N.T. (Group Y ) is fifty per . 2 5 m 
effective at close range tested, probab 
Ug 1 1 of — ye a æn radius. (e Na. 


go That the all-around SEE NA of the Mark II 
potapa ponaj a T+] fuse and loaded with two | „ 
superior to that of any other type of grenade tes (Tests Hos. 3, 4, 5) 
eg a sig b H T Ta AY or less. 
est No. 8. 


he „„ TT on, Rifle, 
w, is greatly increased by substitution of a loading of two (2) ounces of 
TNT. for the present B. C. Blank powder filler ma Or addition of a 
detonator to the present standard impact fuse. 


de That ali of subject grenades are slightly risky to the person 


E when the grenadier is erect and 
in the open; grenades of Groupe III, IV mw n 2 en. B.C. Powder, 
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Infantry Board concludes: 


The 


+ Sanelusione. 


d tont: 


P 
E 


is feasible 
furnished 


change 
‘Lone and materials for their installation. 


Fragnentati 
sentation, 17, 
effeet, and are unsa 


standard Grenade, 
» Rifle, 
ion and casualty-produeing 
of fuses and detonators are 


if 


_ 88 Sas 


for fragnentation hand grenades. 


„A, ås satisfactory and desirable as a substitute - 


7. Besonnendations: 


€ | Authority MNT 125022. ; 


wem m ET 


b. That all Grenades, Pragnontation, Hand, of future production, 
and all now in to which the change can be S eof 
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| mwen | tf tet af Comparative farna o art I ras | 


1. Authority: 


| o s Lotten; The 
E Be Paesi Bari, Sept» u. 199, mu vt 


> be letter. y Te Infantry > 
(Appendix *b^.) ——. —— MM (1B 471,6) 


iron and t prg va | DAL 
the cam co the standard i IT and thoro do no moiiosahla fference in welt. 


| Tho subject received for test were loaded and fused 
so fo n gg e 


test the gromade types will be referred to by i 


an S eae tee un «Th os. 20 Mark ronder and | 


loaded with + 
a 8 La Th os. 30 Man Powder and | 
vrha with à R.E Ca Lede eth 140 ons Hane Poter at 


(4) 50 oromsdas, 0-1, loaded with 1,50 om. Flake TNT and 
assembled with Tl Detonating Fuze, (Group IV) 


e BA ie e na oo 


II PURPOSE OF TEST 
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3. To determine: 
De Fragmentation tests as follows: 
^M Static = ven detonated within a panel inclosure (ground 


impact). 


(2) Casualty effect of each croup of subject grenade when 
thrown and when projected froma rifle. (Ground impact.) 


(3) Casual cing effect of air bursts t | 
i : 3) ty produsing | against personnel 


(4) — (i tate 


be The distance at which the awoko trail left the burning fine 
can be seen in daylight. å 


Co ber tano grenades can te seen as are thrown or 
jected at night. vn “en 


de n 
charges in the INF loaded prendas. 


LI The danger of subject grenades to using personnel, 


IIl DETAILS OF TEST 


1. c 
— f n- special. Test, 
Weapon = Grenade C.I. 


a. Purpose of test: 


| To determine the relative total fragmentation of euch group of 
subject grenade. : 


b. Methods 
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sand 3 spaniel a en st | 
. wore so 88 an open 
| spaco giving fragnentatione of grenades were 
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+ Results: : a 
e Group I - — a 
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ragende Sint. | 


SU = e: 205 one o 
À * Average fragments from fron grenades fired, Hs, 
: „Sine range of fragnente 3 OE E E + 
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b. Methodi di | | 

QUAS c X ES 0 Mali abdi N 7 G 
| boards. The enclosure was made in 3 sections, each section to cover à 0.0) 
a ET E el reece deg ati 


be Methods | 
Aa Stes 2 punto ino me sessed int dimensional 
were placed in the area in the following manner 7 Le ty soo 


Five each 
iis on the pod 332 ipsi a 
€. esulta: 
Average targsts hit per grenade fired 
Group I 6 
— i 
— gr | 
| Group V m 
7. Toni Noe be 
Weapon - 11903 Rifle, 
11903 #1 Grenade 
E projection adapter and blank cartridge, 10. 
@ Purpose of Test: 
o Chu uo emily aia of enk of 
subject grenades when eet pan n Gandi — 
be Method: — 
An arca 36 yards cleared and 3 dimensional targete 
„„ — 1 tes wore 


center. P w 
S 1e mn ! i x 18 cnet ra 
Five of each were projected into the panel ares 
from a rifle 
a LC ILE. s secured on the panels and bones 


8. Results: 


1 
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8. Jost, Hos 5 

üo Purpose of Test: 
the casualty effect of each group of subject grenades 
entrenched troops. 


To determine 
when burst in the air over 
"b. Methodi 


aron 36 yanip. pulire van sheared ond > intestata) tergele 
r Kneeling silhouettes were 
placed on 5 yard center, Prone boxes 10" x 19" x 72" were placed on on 5 yard 
centers to represent prone riflemen. Standard foxholes 20" deep were dug on 
a 5 yard center, etch group vare Fired at Pelovation of 8 fects The 


Ka lResultot 
Average panels Average number 841 
in foxholes hit per housttes and boxes 
> hit per gremde 
Group I 1 9 
Group II SE M 
ES "ce 4 
Group Y 1,8 3.2 
$9. Tesi Nos 6. 
munis met wm 


mapon = te I Grenade - - Tl Fuse. 


IMP Bd af „ 
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de ee n fuse d MOMS. 
. Purpose of Testi - : 


s termine if the subject gronades 
gren 


w Method 
ME, Osservare ware so acd a eb le to atem ohn 
ds s und impacts of us pM Seven grenades were fired separately 
from se es 
Remi | EG Ke 


ewes owe 
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=“ Weapon Grenades of all five groups, 
a. Purpose of Test: 


To deteraino the relative danger of the subjest grenades to the 
using personnel, 


b, Method: 


(1) The results of Test No. 2 wore analysed to determine the 
danger to using troops up to 10 yards. 


(2) Por ranges up to 40 yards a panel 6! high and 20! long 
was constructed and placed at the end of an area having no obstructions 
than weeds 21 high. ‘Three each prone and kneeling silhouettes were placed 
in front of tho panel. Grenades were placed on the ground at 5 yard 
o... Pour grenades of each group were fired at 
GRGA PREG. 


0, Results: 
(1) So hits sere made on the prone targets. 


(2) Five hita were mede on the three kneeling silhouettes 2 
these wore made at 15 yards by group Y gremdes, 


(3) for carne orale ica OG le oa I Me m 
panel per srenade fired: 


25 yard: 20 yards 25 yards 90 yards 35 yards 40 yards 


$ 


E 1 1 1 0 0 0 

ne 11 1 2 e ae 0 å 0 
Group III 3 3 1 0 1 0 
Group IV 3 6 å i 0 1 
Group V 9 2 i på * 1 
Grenades fired in weeds at 20 yards ani over, did not 


Ve Fest lis 2. 
Asami tion = MIT Grenade - Flake TT Ho. 8. 
preti T 
ås Purposet 


(1) To determine the detonating quality of the 107 fuze on 
& THT f111e3 grenade, 


(2) Be Alne: is offert ie v ap mn a Hi; & ees 
cap in the fuse of the K17 grenade, when used with a TNT grenade. 
be Method: 


(1) eee o C C d alt Oe Tages 
fuse of the 417 grenade and fired into the silhouette and prone target area. 


(2) n es sf n 


IV SUMIARY OF FACTS DETIRMINED BY TEST 


13. The foregoing tests have disclosed the following facte: 


a. The I grenade has very poor fragnentation characteristics, 
(ake Pops de OU) Pars 5. 0.) : s 
b, Me Group I grenade la relatively ineffective against, personal. 
(Ref. neck ne Paro 7. Gep Pare 8, 6.) 
Ce The Group I grenade fuse does not spark at night when projected 
or thrown. (Ref, rar, 10, e.) 


i. Aeg t dun ten Japs » UAM NUI iR) TUS Dono 
on od dag. meae . 
as “te Aman "— rogge 
dense pattern, (Rof. Par n onda don | | 
- The Group II grenade is not suf effective against 
masa "quf Fare be deg Far, Te Gag Pare 8, e. 
„ The fase of the Group posi memo | 

at night when projected or throws hg dal 10. e.) 

le The fuse of the III, IV and Y Leaves a smoke 
trail b. 700 wie es bg tet — (Ret. Fare ar cups 


The Group IMI has good fragmentation giving a fair 
pattern, (lat, Tere s Shp Pure J. 6. 
je The üroup III III grenade 1s effective against piatan, (Ref. 
Par, 6. Cos far. 7, Cos Fare 8, 6.) 


k. The Group IV grenade has EE tinica omo 
- Group III grenade. (lief. Par. he Ce (4) (2), Par, 5. 6.) 


1. The Group IV grenade is effective against personnel. (Ref. | 
Par, 6. ^S Par, 7. Cos Par, 8, 6.) 


me The È grennås compares in all tests equivalent to the 
Group III grenades ced I eere Par, be Gey (2), Par, 5, Go, Far, 6. Co, Fare 7. 6.) 
Grenade has an excellent fragnentation and pattem | 
(Ref, ret. rå €. ( cp ig Sega 5. 0.) 
grenade would be very satisfac» 
„ meme gng sre Far, 6. the Group Y grenade J. Gey Pate 8, 6.) 
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are net : 
(too m 8 e) 


Qe. 26,207 rendo ian vith TI it the Bes. a 
E similar in performane to nt 107 grenado, ( 


m Se Nf gents NPE 
detonator supplemented with a No, 8 blasting very favorable resul 
peer on fa pene ree ‘ade Tare 
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| 
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) 
1 
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| Subjects Material Naosived. | 


Pos i Shier Ground Requirements Sectii id 
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For the Presidenti a 
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3 a enar : on Mi ~ „% 
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| Washington, D, [ 4 Oe tobe » 945 amr T >: 
To: President, Infantry ‘Senne: Port min, ER 


le eee enades are to be service tested 


PE dat the Mark II Hand Fragmenta tion Grenade i. 


wine th relative values for conbat une. 


„B. ttention to be paid to vo the omission < : 
thrown in 


dayi go R "frega and of smoke ease or SEC 
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6 Ootober 1043. 


Subject: Grenades. 


Tot Chief of Test Section, 
The infantry Board. 


1. The following material has been furnished The 
Infantry Board for service and comparative tects! 


C.I., loaded with .74 os. EC Blank 
border and assembled vath NIOAS Tent gniting Fuse. 


su loaded with .74 oz. EG Blank 
mao eb uM dA Detonating Fuse. 


50 Grenades, e.1., loaded with 1,00 os. EG Blank 
Powder and assenbled with Ti Detonating Puse. 


a. P . ., loaded with 1.50 oz. Flake 
TNT and Me with 71 Detonating Fuse. 


è, 50 Grenades, O.J., loaded with 2.00 os. Flake 
TNT and agcembled with Ti Detonating Fuse. 


L 1$ y desired ‘that tation tests be conducted 
to determine the comparative eoctiveness of the above types 
of grenades: 

a, Static + when detonated within a panel inolosure 
(ground impact). 


b, Zn normal of fall wh 
and fired fron the Orenadé Projection Adapter ÅÅ RE 


Casualty produeing effest of sår bursts against 
pergonnel "in fox holes. 


5. In n gongunetton with the above tests, expedite 
pes do g will be conducted of the Australian Grenade, 
Hand or Rifle .303, No. 36 M NKI, to include: 


a. Methods of projection from the rifle. 
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APPENDIX "C" To Report of The Infantry Board Ho. 1547. 


Analysis and Interpretation of results of Formal Fragmentation Teste 
pm. as tabulated in Test No, 2. 


1. Test Ho. 2 tabulates the average muber of hita secured with each 


| 
È 
: 
. 
i 


HÅ procedure 
Ordnance Department in such tests, and furnishes a picture of the relative 
fragnentation effeet of two or more items tested. Complete perforation of 
the one-inch board is sesuned to indicate sufficient lethal effeet to 
represent disabling wounds. 


Ms 2. In analysing the tabulation eve referred to, it seamed apparent 
b: 


ie The figures showing the total mmber of hits and total perfora- 
tions on the entire sereen indicates only the relative fragsentation effect av 
between two or more grenades under comparison, but does not furnish a clear 


half > 
In æder to sospute the probable capualty-protusing adoqueny of Gash 
type of grenade involved in Test No, 2 in the light of the above, the 
following assumptions based on the law of probabilities were made: 
body in 


the open, considered as a target, and ton- 
the various positions he may assume, will, on the average, present 
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be That, of the total mumbar of fragoente. ia nae 
pam) as ranging from mere indentations to 
Eine penetrated’ to's depth of one-half inah er nere. 


That fragments penetrating to one-half inch or more in a hard 
pine board san be considered as producing probable casualties. 


Basak ajar iho die, and upon the tabulation given in Test No. 2, 
| raba the expectancy of "lumediate disabling" 
3 and "probable casualty-producing" hits per person for each 
mr at the distances indicated: 


Expected Hite Per Person 
Type of Grenade — "Group II^ *orosp II**Group IV" “Group Y* 
. 0.90 1.12 1.6 
eng EVI 006 036 $5 0 å 
| "Probable camaltias | w v Se MO 
"Immediately disabling" 0.02 0.05 0.06 0.06 0.10 
“Probable casualties" | 0.09. 0.30 0.60 0.90 1.00 


Bote: Summarising and Generalising fron sboves 


Group X Grenade are 33-1/34 effective at 2- effect: 
oh tive yards, and 2 only 3% me VG yards. “ti 


S are 1406 effective at 2-1/2 yards 606 atteetive 
p ean ie nies zy v 


ades are 3308 effective at effects 
"Yr voro en fe T 


eeu IY Grenades 750% effective at off 
qu C 8 estive at 


e P : ve at 2-1/2 yards effects 
| que 2906 attestive at 21/2 yards, 5008 "^ 
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GRENADES kosnik boj 
GROUP I GROUP II 
Type: MK II Type: MK 41 
Filler: .%4 .0Z..EC Filler: +74 .oz EC 
Fuze: M10A3 - Igniting Fuze: Tl Detonating 
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PLATE I 


GROUP I 
MK II 

274 
M10A3 


Type: 
Filler: 
Fuze: 


OZ. 


GRENADES 


MK 11 
1.0002 EC 


Type: 
EC Filler: 
Fuze: T1 
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Plate II 


C € ake 34 


GROUP III 


GRENADES 
GROUP I GROUP IV 
Type: MK 11 Type: MK 11 
Filer: .74 .oz EC Filler: 1.5 oz TNT 
Fuze: MIO Fuze: Tl 
CONI i 


PLATE III 


GRENADES 


GROUP V 


Type MK 11 
Filler: 2.00 og TNT 
Fuze: Tl 


PLATE IV 


